A lymphotropic papovavirus (LPV) archetypal regulatory region was amplified from DNA from the blood of an immunocompromised rhesus monkey. We believe this is the first nonserological evidence of LPV infection in rhesus monkeys.
Lymphotropic papovavirus (LPV) and simian virus 40 (SV40) are members of the genus Polyomavirus (6) . LPV was isolated from a B-lymphoblastic cell line derived from a lymph node of an apparently healthy African green monkey (18) . In cell culture, LPV displays a highly restricted host range for continuous lines of B lymphoblasts of monkey or human origin (2, 3) . Serological surveys of sera from humans and 11 different species of nonhuman primates, including rhesus monkeys, indicated that, with the exception of baboons, all showed evidence of infection by LPV or an antigenically related virus (14, 19) .
Little is known of the natural biology of LPV. Because previous serological data suggested that LPV caused natural infections in different types of primates, we tested whether LPV might be detectable in simian immunodeficiency virus (SIV)-infected rhesus monkeys. We examined DNA that had been extracted for a previous study from brain tissue, peripheral blood mononuclear cells (PBMCs), or lymphoid tissue from SIV-infected rhesus macaques with SV40 disease (5) . Due to limited sample availability, few PCR assays were possible, so analyses were designed to detect viral regulatory region sequences. The polyomavirus regulatory regions contain enhancer, promoter, and origin of DNA replication (ori) sequences that are distinct and represent unambiguous genetic markers that characterize each member. Thus, if an LPV regulatory region sequence were detected, there would be a high level of confidence that LPV (or a related virus containing the LPV regulatory region) was present in the sample.
Primer pairs LPR1/LPR2 and LPR3/LPR4 designed to detect LPV regulatory region sequences are given in Table 1 . The locations of primer binding sites on the LPV regulatory region are shown (Fig. 1) . Virus LPV-K38, from the original LPV isolate passaged in BJAB cells, was the first molecular clone of LPV to be fully sequenced (11) . Plasmid pLPV-K38 contains a full-length genome of LPV-K38 and was used as a positive control template for PCR analysis. The oligonucleotides and procedures used for PCR and DNA sequence analysis of SV40 sequences were described previously (5) . All oligonucleotides were obtained from Life Technologies, Inc. (Rockville, Md.). PCR amplifications were performed as described previously (5, 7) . A second round of PCR was performed for the PBMC DNAs, because polyomavirus-size circular supercoiled DNAs are not efficiently recovered by the spooling method that had been used to prepare PBMC DNA (1). PCR products were cloned and sequenced according to published procedures (5, 7) .
PCR analysis of PBMC DNA with primer pair LPR3/LPR4 yielded a robust PCR-amplified band that was estimated to be about 550 bp in size from the K661 lane A sample, but not from the other samples (Fig. 2 ). This band was readily distinguished from the positive control PCR, which formed the expected 833-bp product (Fig. 2 ). Reexamination of a 1:10 dilution of the K661 lane A PCR revealed that two DNA products of similar sizes (approximately 570 and 530 bp) comprised the original PCR product. These PCR products were cloned, and individual clones were analyzed. Sequence analysis of the larger product revealed a 577-bp DNA sequence that matched exactly the hypothetical archetypal regulatory region sequence of LPV (17) (Fig. 3) had not worked with LPV prior to this investigation, and because the archetypal LPV sequence was different from that of the control plasmid, we were able to rule out laboratory contamination of the PCR. DNA sequence analysis of the smaller PCR band revealed that it was unrelated to known polyomaviruses. LPV was detected in DNA from PBMCs from animal K661 that were drawn in July 1991, but not in a sample drawn in December 1992 (Fig. 2 ). Both DNA samples had previously tested positive for SV40-K661, ruling out the possibility that PCR inhibitors were present in the latter sample (5) . Because the tissue distribution of LPV in natural infections is unknown, PCR assays were performed with available DNA samples extracted from brain tissue from eight animals. All of these DNA samples had previously tested positive for SV40 (5) , but all tested negative for LPV sequences.
LPV had originally been isolated from the lymph node of an African green monkey. Lymph node and spleen total DNAs from the previous study for animal T302 were available and had tested positive for SV40 strain T302 (5). Serendipitously, archival autopsy spleen tissue from animal K661 was obtained. The K661 spleen tissue DNA and the T302 spleen and lymph node DNAs were tested by PCR; each was negative for LPV, but positive for SV40.
We attempted to isolate LPV replicating virus by inoculation of Namalwa (12) and BJAB (9) cells with K661 spleen filtrate.
Aliquots of the cells were tested for LPV by PCR at each subculture (every 6 days) and at the end of the experiment (after 2 months). LPV-K38 virus, used as a positive control, was prepared by electroporation of linear K38 DNA (obtained from pLPV-K38) into BJAB cells. LPV-K38 could be propagated in the two lymphoid cell lines, although no cytopathic effect was produced. In contrast, both Namalwa and BJAB cell cultures inoculated with K661 spleen filtrate developed a cytopathic effect characterized by swelling of the cells and total cell death within 7 days. PCR and DNA sequence analysis revealed that SV40-K661 was present, but LPV was not. These results were surprising, because SV40 strain 776 and SV40-K661 failed to grow in Namalwa or BJAB cells. Thus, LPV was not detected in spleen cells of animal K661 by PCR or by tissue culture, but some factor in the spleen extract appeared to facilitate the growth of SV40-K661 in Namalwa and BJAB cells.
We report the detection of an archetypal LPV regulatory region sequence in the PBMC DNA of an SIV-infected rhesus monkey that died of SV40 disease. An archetypal LPV regulatory region was detected, rather than the rearranged complex regulatory regions of LPV clones K38 (Fig. 1) (11) and 02 (4, 14) , both of which were cloned from virus stocks derived from the original LPV isolate. Based on what is thought to occur with the polyomaviruses BK virus, JC virus, and SV40 (5, 8, 10, 13, 15, 16) , we speculate that LPV strains with archetypal regulatory regions are the forms that are transmitted naturally. We suggest that archetypal virus may replicate more abundantly in immunocompromised hosts than in healthy animals.
This report demonstrates that LPV or LPV-like virus can be present in rhesus macaques, validating previous serological determinations (14) . As far as we know, this is the first nonserological detection of LPV in a rhesus monkey. 
